Increased Smad1 expression and transcriptional activity enhances trans-differentiation of hepatic stellate cells.
Smad1 is a receptor-activated intracellular signaling protein, which mediates signal transduction of bone morphogenetic proteins. Current study investigated the expression and transcriptional activity of Smad1 during hepatic stellate cell (HSC) activation. Rat HSCs were isolated from rats at 1, 2, 3 and 4 days after gavaged with carbon tetrachloride (CCl(4)) or corn oil. RT-PCR, Western blot, gel-shift assay and luciferase assay were employed to examine Smad1 expression and transcriptional activity, respectively. CCl(4)-cirrhotic liver fat-storing cells-8B (CFSC-8B) cells were infected with recombinant adenoviruses of Smad1 and/or Smad1 shRNA. Both mRNA and protein levels of Smad1 were significantly increased at 48 h after gavage of CCl(4). Gel shift assays demonstrated a significant increase in nuclear Smad1 in day 9 HSCs. Transfection of HSCs with Smad1 responsible luciferase indicated an increase in Smad1 transcriptional activity in day 6 HSCs (1.563 +/- 0.229 in day 6 versus 0.785 +/- 0.192 in day 3). When CFSC-8B cells were infected with adenoviruses with Smad1 or Smad1 short hairpin RNA (shRNA), there was an increase or decrease in Smad1 mRNA and protein, respectively. Smooth muscle alpha-actin expression was increased or decreased according to induction or reduction of Smad1. In conclusion, there were significantly increases in Smad1 expression and transcriptional activity during in vivo activation of hepatic stellate cells.